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The curse upon Cassandra has befallen no medical inves- 
tigator more heavily than Ignaz Semmelweis (18 1 S- 1 S65), 
the great Hungarian obstetrician (Figure 1). Cassandra, 
the daughter of Priam, King of Troy, was punished for 
rebuffing the romantic advances of the Greek god Apollo; 
for this, she was given a sinister “gift”: she became able 
to foretell the future, with the provision that no one ever 
would believe her. Semmelweis, who is credited with 
introducing handwashing into standard obstetric practice, 
was also doomed not to be believed during his lifetime. 
According to some, the frustration gradually drove him 
insane; indeed, he died at age 47 in a psychiatric hospi- 
tal. Yet his insights into the cause of puerperal sepsis rank 
among a small handful of truly great achievements in med- 
icine, ranking, as colleagues (and Semmelweis himself) 
noted, with the work of Edward Jenner. 
A review of his classic (and only) article, “The Etiol- 
ogy, the Concept, and the Prophylaxis of Childbed Fever;l 
leaves a reader increasingly impressed with his scientific 
achievements, while all the more concerned about his 
mental health. Written in 1861, more than a decade after 
his landmark observations, the article (in English transla- 
tion) is some 380 pages long and contains more than 60 
tables, many of them repetitive. The second half of the 
article consists chiefly of a series of harsh rebuttals against 
his critics. The sharpness of his scientific reasoning is all 
the more impressive beside these near-crazed rantings. 
At the time of Semmelweis’ observation, puerperal 
sepsis killed as many as 25% of parturient mothers in 
some European cities, including Vienna, where the young 
Semmelweis initially worked. Semmelweis made the cru- 
cial connection between the occurrence of puerperal 
sepsis and the performance of autopsies by the same 
physicians. He postulated that “cadaveric particles” were 
being introduced into the vagina and uterus from the 
hands of examining physicians, thereby leading to a 
“resorption fever.” More importantly, he developed a rem- 
edy: handwashing. In his article, he cites four observa- 
tions that led to his final conclusion. 
1. Introduction in Vienna of teaching medicine 
“on an anatomic basis.” In the 1820s the anatomic 
approach to studying medicine became the standard in 
Vienna; with it came constant dissection of cadavers to 
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Figure 1. lgnaz Semmelweis 1818-l 865. 
better understand disease. Students walked from the 
autopsy room directly into the labor and delivery area. 
Semmelweis noted that prior to the 1820s the mortality 
rates at the Vienna Lying-In Hospital were much lower, 
about 1% annually (Table 1). As he wrote: “[with the] 
anatomic trend of the Vienna medical school, [physicians] 
have frequent opportunity to come in contact with cadav- 
ers. That the cadaveric particles clinging to the hands 
are not entirely removed by the ordinary method of wash- 
ing hands with soap is shown by the cadaveric odor, 
which the hand retains for a longer or shorter time.” 
2. Differences in mortality rates between First Unit 
and Second Unit. In 1833, the Vienna Lying-In Hospital 
divided its obstetric service into two units, each staffed 
with a mix of midwives and physicians. During this time, 
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Table 1. Rates of Puerperal Sepsis at Vienna Lying-h Hospital 
Year Episodes of Sepsis/Total Deliveries (%) 
1784-l 823* 897171,395 (1.25) 
1823-l 8327 1509/28,159 (5.31) 
First Unit Second Unit 
1833-l 839* 1239/20,177 (6.14) 676/l 1,022 (6.13) 
1841-l 846s 1989/20.042 (9.92) 
1848-i 850” 222/i 1;159 il.98j 
691/i 7.791 (3.88) 
184/ 9;851 [1.87j 
*Prior to introduction of medicine taught “on an anatomic basis;” tEra of 
medicine taught “on an anatomic basis;” *Creation of two identically staffed 
obstetric units; %eparation of First Unit to include only medical staff (who also 
performed autopsies) and Second Unit to include only midwives (who 
performed no autopsies). Separation occurred midway through 1840; therefore, 
data on 1840 were excluded; IAfter introduction by Semmelweis, in May 1847, 
of routine handcleansing with chlorinated lime. Data from 1847 were excluded. 
Semmelweis’ term as Assistant on First Unit expired in 1850. 
Semmelweis noted, rates of puerperal sepsis were roughly 
similar, about 6% annually (see Table 1). In some months, 
the rate was as high as 25 to 30%. In 1840, by Royal 
decree, the personnel on the units were reassigned: the 
First Unit was now to be staffed exclusively by physicians 
and the Second Unit only by midwives. This staffing 
change resulted in discordant rates of puerperal sepsis: 
the First Unit now had a significantly higher rate than the 
Second Unit (9.92% vs. 3.88%). This fact led Semmelweis 
to dismiss many of the then-hypothesized theories of the 
origins of puerperal sepsis, including atmospheric condi- 
tions, overcrowding, and seasonal variations. Rather, he 
surmised that the physicians were doing something that 
the midwives were not-performing autopsies. 
His observation established, next began the equally 
famous tale of Semmelweis against the medical estab- 
lishment. Promotions were denied, dissenting articles 
and books were published, and Semmelweis soon was 
forced back home, to the relative backwater of the Uni- 
versity of Pest (later part of Budapest), where he rose to 
Professorship, established a large private practice, and 
wrote “The Etiology, the Concept, and the Prophylaxis of 
Childbed Fever.” It should be noted, by the way, that in 
Pest, Semmelweis saw less need for ongoing hand- 
cleansing: “we did not [at Pest] ordinarily put into prac- 
tice the chlorine washings because we did not have to 
cleanse our hands from decomposed animal-organic mat- 
ter [“cadaveric particles”]. Only after the few autopsies 
did we use the chloride of lime to cleanse our hands.” 
3. The death of Professor Kolletschka. Kolletschka, 
a colleague of Semmelweis in Vienna who was a profes- 
sor of forensic medicine, died after accidentally being 
stuck in the finger with a dissecting knife (by a student). 
He subsequently died of lymphangitis and phlebitis “pro- 
gressing to pleuritis, pericarditis, peritonitis, and menin- 
gitis. lJust as] I had seen so many hundred puerperae die.” 
Thus, the connection between something infectious being 
present in a cadaver and a syndrome of overwhelming 
infection was made. 
4. Gassengeburten or “street-births.” Semmelweis 
also noted a lower rate of sepsis among the Gassenge- 
burten, those who delivered outside the hospital. As he 
wrote: “Because of the great area of the city of Vienna, 
it frequently happens that parturients on the way to the 
Lying-In Hospital are delivered on the street, under the 
arches of the doorways of houses, wherever the accident 
befalls them.” These women “become ill noticeably less 
than those delivered in the hospital, despite the fact that 
street-births occur under more unfavorable circumstances 
than those delivered on our delivery beds.” He also noted 
that women who prematurely went into labor similarly 
had lower rates of sepsis, again despite the more com- 
plicated conditions of the delivery. 
Semmelweis today remains the person credited for 
discovering the cause of puerperal fever, thereby leading 
medicine into the age of antisepsis. Yet at least two physi- 
cians had made the same observation earlier: the Scottish 
physician Alexander Gordon, in 1795,2 and Oliver Wendell 
Holmes, father of the American Supreme Court Justice, in 
1843. What then gives Semmelweis his lasting fame? 
Inevitably it arises from his well-known, Cassandra-like 
cnrse, fighting in vain to make his methods known. All 
of the elements of high drama are present: the brilliant 
iconoclast seeing what no man had seen, and trying to 
save motherhood, literally, from its cruelest affliction; the 
austere, inflexible superiors trying to preserve their secure 
places in the academic pantheon, refusing to hear his 
lessons; finally, madness from the years of struggle and, 
according to most reports, death from ascending infec- 
tion caused by a cut sustained during a medical proce- 
dure. The great ironic death killed by the very disease he 
had identified. 
The greatest sadness and frustration, however, that 
haunts Semmelweis, and all physicians, is how poorly, 
even in the 1990s we have heard his entreaty For the 
practice of routine handwashing, although admonished 
by all, remains ignored by many physicians throughout 
the world. 
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physicians were inadvertently introducing infectious mate- 
rial acquired from cadavers. In May 1847, he made his 
more famous edict: after performing autopsies, all physi- 
cians and medical students must wash their hands in “chlo- 
rina liquida”-a preparation soon changed (for reasons of 
cost) to chlorinated lime. Almost immediately the rates of 
puerperal sepsis on the First Unit dropped and soon 
approximated those of the Second Unit (see Table 1). 
